Additive activity between the trans-activation response RNA-binding protein, TRBP2, and cyclin T1 on HIV type 1 expression and viral production in murine cells.
Tat-mediated trans-activation of the HIV-1 long terminal repeat (LTR) occurs through the phosphorylation of the carboxy-terminal domain of the RNA polymerase II. The kinase complex, pTEFb, composed of cyclin T1 (CycT1) and CDK9, mediates this process. The trans-activation response (TAR) RNA-binding protein 2 (TRBP2) increases HIV-1 LTR expression through TAR and protein kinase R (PKR) binding, but not through interactions with the Tat-CycT1-CDK9 complex. TRBP2 and the Tat-CycT1-CDK9 complex have overlapping binding sites on TAR RNA. TRBP2 and CycT1 increased Tat trans-activation in NIH 3T3 cells with additive effects. Upon transfection of HIV-1 pLAI, pNL4-3, pMAL, and pAD molecular clones, reverse transcriptase (RT) activity and p24 concentration were decreased 200- to 900-fold in NIH 3T3 cells compared with HeLa cells in both cells and supernatants. In murine cells, cotransfection of the HIV clones with CycT1 or TRBP2 increased modestly the expression of RT activity in cell extracts. The analysis of Gag expression in murine cells transfected with CycT1 compared with human cells showed a 20-fold decrease in expression and a strong processing defect. The expression of both CycT1 and TRBP2 had a more than additive activity on RT function in cell extracts and on viral particle production in supernatant of murine cells. These results suggest an activity of CycT1 and TRBP2 at different steps in HIV-1 expression and indicate the requirement for another posttranscriptional factor in murine cells for full HIV replication.